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(57) [S*^J] 

®i 9 a. 1 9 b wft*&$ti>l>^EatcS^'^J!rr^c7):^f^ 

D K^zmmm^'h o m 1 i^i j: cmb 2 mm& 1 9 a . 

#:n-2 1 iiia^mffi 19a. 1 9 b(7;^JlI14^,g^^ . (S) 

^mffi 19a. 19b aywn^mA^^fix t . ta^'Ci^ 
s 1 9 a . 19b x^\t-\'^tmmvm.'^tth . 

<^ll^mffil9a. 1 9b{5:(lH»9a*il-^w^?'/T-^ 
19a. 19 htmm-mt'^hXlK . ^iM® 1 3iC 




1 

[ imm 2 ] i t'ldit^osfmr ^ x- 

fcv^T. m)3S[Sl(*A-(i, IKfti-'J3>', m>-i;ny, 

[iS3?JH4] a*3gHC3d«icoi?ffir^'f-iX-:?tc 

Sf^T^'-T-iX-^'. 

[ m^mm 5 ] 1 i^zmmcommr f - ^ x- ^ (c 

I imm 8 ] m^m i \z%mfmw ^ x- ^ <o 

r ^ ax- ^-ffl^^/j^^^uiij^fig^f J 0 tii-rifi h . 

mM-nmzr,\\x. w\wmmmrik\.zhfz'>x . frie 

Sr#SS: i: -r 1. »1t r f - A X- J' ammim. 
[0001] 

'^i^yommmt UT)ift?*T-i.s?mT;?'f-j.x-:?ic 
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[0002] 

^fiii. h . mu■m'&%.mzm.'Vt^:■^^im^ik^ixz, 

•So ')^^-r)/cSr«?l:']^0i!l#■t■■RIfJ'«li{i[ilS^'^1S^' 
[0003] 

10 [56nHA^j!?i^ t J; 3 1 -f.?:.!*!!] [Sl^^Hi TiTJMSfc 

■mr^'^;>.:i^~fX'±^^tLhmm:niimii-ti>. ^<r> 
[0004] *^Bfl<i:. ±:immz&^^x^j:^titzi,<r> 

x\ mhtitz^miHX'-T-^&m^k^^j:mm:h'S:^mt 

hit i)^X- § -SSf^T f - J2.X- Sr^tt-r .2. ^ t ^ R 

20 mti-^. 

[0005] 

iz^ :^mmzj:iii:£. mmw-mi-X'^amtizsL^is 
ix, m.i,z\^^'^'jmiiixx/m2-t^\b\mi m^r h ^ 

30 [0 00 6] ::TV^-5;fta?«r^'^jLX-^T{4, mi 

ifi|i:IP51llJt«®i?i:«t!5Il;:»^^l^j<i4{K$ii«., ^ 

m2wmbm2 m^tmkm. b cmzi^-m mt^rs^a 

f>ix.i.. z ^ tx''>miW^(^^m\mi^^ix.h . 
[00 07] L*»t, ^<?)9?€r^^iX-:^'f{±. m 

J; 9{3|f5111^mffi^iiJ:i^TfrS*'iE®^Ofa^?f52l31^m 

7^.m^^iii>m'o \<z-«m}%mmmt.mm^fi^^ . 

[0008] t^tc, Z^\-\'jfzmigr9^:LX,-9X- 

\t. mi *3 J:txSS21i|fe«ffiM«M)?*>i^^h$fL-t i., 
50 mifcJ:tX?g2i]^l:SST{4+^i-^:Hltt{i«ifi^$fil. 



» * 



(3) 

3 

h^i^fihw^'^mmmM^tv,t^ui}i. wis 
[0009] ^^<mw>)^\t. u ^ v. miti^ 

[ 0 0 1 0 ] ia^^fi^^^l^2l*l^€«^|g{;J:2m¥ 
^ixi-Uf. mii^ct0^m2ia^mig£7)P5i|ttii:^jS^d6 

m^m^x-mx^tii 1 wc^m^mffi^^'joffrrxs^ 

[0 0 12] mz^mcr)mK)i^^uzhfz->x. ^cr>mm 

xnt.^mmm^sxt/^-:^misicomx'mmmi:m^ 30 
t^j:uti^MziMtxi>x\^\ zdLx-^mmmii 

zcot^. m^mmhxx/<-xmucorsximmmi± 

[00 13] «Jicoj:-3^iffmr^f^a-X'-:^(i. mt 

tfM^K^'^X^SEIt^E (HDD) Izm^^Attlh^ 

y^mmizm^xh^tix 

[00 14] 

[00 15] [5<ii{is?i:ri?'f^j:x-^ 1 ico^«£«is; 
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4 

1 5a. 1 5hn±kmmz^mzim/ti{tx\^. zo 

my V-Ms I 5 a . 1 5 b \^zmt.flh WjW(7:>^m-'^\& 

mm^ 1 4 tcM^$ii-g>m 1 ^^fSIffij 1 4 a i: . 
imm 1 4 tcjfi:£$i'i>i>i?2*ri^ffi 1 4 b t 

5 a. 15 bc7)^j?«i;f^|^(f-5gt::|5i^$iin«f iV^. 

[0016] njtdg^M 1 3(7)Hijrtn^ ffi^^^'^^Bim^ 

a« 1 2^^®(cia5g$n-g,i^ i m^-^ i s at;:3$ji-j5 

Wi<mmwm^ \ 4 (r)mmtm2}^ihmn 1 7 by/ 
m&^iih. Z(r>m2\iumii 7b<?^fwi±. 
fflsi 2(o-^m^zm^i^fihw.2wm.'^ 1 s btzms^ 

ti^o ^UoJ:l^'^2{f^gB^tl 7a. 17b^. 
1 2 ti^LT"sj*m^ 1 3 ^jiS-^-t^ ^ 

ayM(?)Hym:Srr^n(r/eo7^c^i&SB« 1 3^am»tftSrf^s 

•r ^ o feSBI^ 17a. 17b cr>W^\mt\mm^ 
ffiMl 4^(piJ:7W-Al 5 a. 1 5b<7)-eixi:0*>/h? 

<iS^$iiii{f J:v^. fzfzL. 'mihXl/W>2m'&txl 
8a. 1 8 b (i . ^- xmU 1 2 £^ 

mmmm-^ . -siisgpw 1 3 . mi^m^ 1 7 a . 1 

7bi3j;t;t'#ll^^l 8a. 1 8 bti. flBi^^iX'^ J: 
[0017] ^mUPi 1 3 cO^lRS^ral 1 6 tiKi. 

2(^y^m^^j:hibm^'^mt^i^i:h.tti^^^^^ 

W^S^mfii 19a. 1 9 b i: . 1 9 

a. l9hn±<7')TA{zWi^'^tflV^W&(^m\^^'ttc 
h'hm^^2\t^^mth. Z(r)m^m.2\[t'^l^i: 
Um2m^WS^M 19 a. 19b SrfflStCjSfeS-r^. |5] 

*6^^2 1{i. IBli^J:t^^m21l^mfigMl 9 
a. 1 9 bi7)ralT«me^t^Pra^^S:5|Lt-ri». ^iSS2 1 

[0018] 9 a. 19 bti. alifriM 

\A\<z\^^^^h^thixhmMm.2 2b. za^mm^.2 2 

<r)-mzm^^fihic^i2 3timth. tmt^^h-h 
% 1 1 9 a(7:)ii®ig2 2 {iH?<BiJo«ji!ji:®M i 

4tCf^i^^i^-li:^^:fi-g). fM'l^^i^^>SS2I?Iffi1tflil 9 

b (r>%w^ 2 2 mm\<mmmm, 1 4 (cf^ ^^^^h 

flh.m2i)^hmht^t^X^^Z^ ^l[l])i£^^l 9 ac7) 
m«2 2tia. 3^1*^r^niEl 4 atcTO^rfS^S^F 

n^?i^<nii%wrm I [Sisi 1 4 a A>;;>Pi-c i^^n^ . 



(4 

5 

[0 0 1 9] ISli5J:VIS2liI^mffil 9 a. 1 9 b<7) 

1 2cO^WC^Jt(f0:^ff^OA^ffll*2 4lr^S^t-'^o 

14-^fflyl/-Al 5 a. 1 5bc?)Mi?VW;3f^J: Oi> 

< o C -) LT -^^IWl^gm® 1 9 a . 1 9 b 10 

coitt2 3(i<-xgfe-i 2c7)^M±T+5^>^ii;;^ (f^j 

O^^l^ 19a. 19b <50m«&M 2 2 iOM^WiiiJIJi. 
^iJ^^S 1 4 •^fM!l7 1 5 a . 15b COSS/fW^ 

[0 0 2 0] UStC^^i^ll) J:-5tC. #111^^1 8 a. 
18b 1 9 t ^-xmm l 2 c7.)^M>: c^Pnl 

zo\^->fzimm2 6(7)m^Tm)^^\ icSb^ 
m^^ffiwi 9{5:^-x^^si 2<^mm±i.zm'^tsti 20 

::il^^c7)*6^;a2 6(:m. 8a. 18b^ 

m^mUM 1 9 cOte5B)t?> ^ ^ I ^ Ti)^ fcA-m, 2 7 
HJcSfL^. ^cO-:f7T\ ^fftWl 3WiaS5Wl 7 
a. 1 7b(i:^5\/iT^-X.^fijcl 2c7)^IIii7;>A>|lT ^ 
ix^o «J"IJ;^«1 3Wi:i^5Wl7a. 17 

bti. mc7.^[I1^^3l 8a. 1 SbOltaT^-X^ifgl 

2 <^45 tfii/j^ # is^?^'-:) fvT I: ^ /I . 

[00 2 1] ia4tC7n;?il|)J;^(C. #ei52^ffil 9 
a. 1 9bc0^a2 3^^-XSISl 2^^S^hc7)r^1T• 
{i:ffi^;l26rt1(C^*m28:^^'^i^^^}i^fL-?>, <rco2sm 30 

f*2 8W. frU{f^-XS«ll 2<n^mzw)mh^fi 

hm'miW^^->29t^^^iL^:^}Ji^h. »mf*:2 8c7) 
II±ffi(iM^<f lS|>t^>l^ 19a. 19b 2 3 (Cj* 

IS^ii^o «m4^>'N'^->'2 9{i. mi[ll/^m^5il 9 
a 2ia/EmS 1 9 b t 'C5?^r^^EbfLS^&^«S»)«- 

[ 0 0 2 2 ] v^i . mum 1 IfSm 1 9 a tcsa^h^r 

mu.t^m^'^fih ^ . 1 ii:3!'iE® 1 9 '^(n%mm.2 
2 fc . n^^^h'^mw^^. 1 4 i 1 4 a t 

^>m2 11)^^ 1 8 b i^zm^-yx^m^^ 1 3 ^saji-r 

-nrSfrgPWl 3cOf^m5?«$:fi^. Clc?)^:^. »1 
{jf 1 7 a itim L . m 2 1 7 b {iJR^-r 

[00 23] s^ti. m2{si^tgm 1 9 b tca/J^^^«:^j^L 
i)^m ^tiht. m^'^m 1 9 b co-^mt 2 2 
t . nrnTh'^mmmm 1 4<;o^2^r&][S 1 4 b ^(7)rBT 

1 fel^t^ 1 8 at-|uJ;^>''.T«IfJjgRW 1 3 ^ggJW-^ . ^ 
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1 1 7 a mR»S L . ^ 2 1 7 b 

[0024] Cdf. SfmT;^^.TX-:^ 1 l<7)$JiSJr 

:r.-^m&U3 1 -iSC2B!'fLS/U ny^^fe^ 

M3 2tmj&^ilh o m^^3 2 f^'tlUBya5<:?)^m2 

s^m^jAitih. ::cot^. 3m«?2 8(i«^JK3 2 

[002 5] meiz^^ti6X')iz. y^ziymco^- 
^Mussimmi^zmm^ti^o ^-^mmsscD^m 

*miE«>'N'^->'2 9c?^^iH«i*fi^aS3 4^ 

[0026] K-xmms 3 tc(i:r^f-^x-^ffl;i>^ 
mmii<-.xm!i3 3co^miz^^i±^hti6. m^m 

3 2. 3 4{i:^g(3 1. 3 3m±C0mizm^^^Lttih . 
#m 2 8 c7)35iliffi{i;^midi8> ^^-y29 

[00 27] ^V^Tia7tC:^K$ix|>J;3(C. T^^f-sLX, 

-i^mm^3ico^m(^z^iu'jx hm3 5f)mfiii^ti 

^coi/>>'xhil3 5ii:. mumst^^-^m^ij-^t^i: 

-3^1. ^^S2 1 WE^^^^^of^*ffl:RVv^«3 G^IXPi-r 

iEt^tr^f-.a.x-^fflS«3 lc7)^jB*^^>a:*/-;^ 
y^Mil^^^'Iffi^ill) o V'JX Ml 3 5<7)^rplTSai't'2> 
r:5'-?-^x-^fflSft(3 Ui^iJDiK^ixTVK. ^oL 

xT^^^.:r,^^mmm3 lut. i&mM.2 icom^^^ 
^'ot:m^.3 7ijm^^ti6. z<7y^m3 7i±imm3 
2<^mmi:nii't^^^. mM3 7<^^mm. uy'::<hm 
3 5imtiistixhX\^K 

[0028] '*:Pffi3 7 izmmm\3 s^jm^^ti^ . 
m^tm 3 8 ti^j^jf s^-fbi^ u n y^^fti^ u 3 y^m 

i,z^Mrstmf^3 7izi^mmr3si±jm^M. ^<r> 

ffi. ^W3f^438t;:. SOG (Sp i n On Gla 

s s ) ^-\yi^xvm. mmb^^->fzmvmmm\^^hti 
-r'^y^mz^->x'm.3 7{zmmw3 8W^«$ 
o Lxmv^<^mmm3sxm^.3 7i7^Wz^h,fz'i^ 

{z. r^^:LX--^^S^3 lc7)^ffi(wii<^J^ifTifi^b 

[0 0 29] &Utf3^J«':3 7c?)r;^^^bi:t 

(-D/B) :<>if:Ac^V^^. immWm^.3 7 \,ZX^yL 

Mz<\\ ^o\^^->fz^i.zvxj±ti[z-m-^tmmzm 

3 7i^zm^mwmTthfifzmzr9^a.:x.-9mm. 
3iti'^-k%[zu^^^tLhb. mmm\±^mmizm% 
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[0 0 30] m^^xmi uc>7^$^^i:-3(3. r^^^. 
c:coi^5^*xhjK4 lit. mtimi 2f,-hm^^t'^^^ 

Xoi^Z^ "liftgSW 1 3 WiiSJW 17a. 1 7 b . 0^ 

1 8 a . 18b. 1 9mmi:^h . 10 

:c-~i^f]mm3im\^M^riXK^<. zdLxmi3 
iz^<^ti^xoi,z. Ti:^-i-.'LX-^m'mm3i/)^hm)} 

^^13. l£hS^^ 17a. 17b. Eg^t^ 1 8 a . 1 

8 b io J; uw^'^mi I 9irm^ih^tLX\-^<. 

«13, WfciSWl 7a. 1 7b. |ikl:t^5l8a. 18 

b*3j:L»^ii&'«:ffi?^n 9<7r^fiJct*. i^'Jxhm4i\m 

[00 3 1 ] ^com. K-xmm 3 3 ±T'(i^e^M 3 20 
2. 3 4c7)X y^y^UII]!ffe§ix^. r^f^^,x-::^rtJ 
^^3 1 a!i-^i\.t:»m^^ 1 3 . {f iagpW 1 7 

a. 17 b. 11^^ 18 a. 1 8 b^S it^tlS^^ffiW 1 

aJl^l 3. (fiaSWl 7 a. 1 7 b . 1 8 a . 1 

8 b J; t>*[i]/Emft*f 1 9 commximmm 32.34 

[0 0 3 2] mi 4^'i^^m^^^^K^Xdi^z^ nj 

iftSi^W 1 3 . {fi^gPff 17a. 17b. SI^^ 18a. 30 
1 8 h:hJ:t/m^^mM 1 9 t^-xmm3 3 t COfSX 

(i, ^ii&sistti3. (^tagp^-^l7a, i7b.sis^i 

mzhmy^Ti^mm3 2. 3 4com^t^-i\^mz^ii 

■5). ^c7)v^:ftt3S-5-^«7l83P«l 3^i'Xhmn 7 a. 
1 7 b TXUimm3 2 . 3 4{i:^<^tC|^S t 
fj<X^ Zo LX'^mUft 1 3^iiti&m ] 7 a . 1 
7 b(iA:.-xS«3 3f}^hmDmtSil^^ o 
[0 0 3 3] x»/^y^-(7)M^B$^ii. f^Ji.tf^-X^ 

u 3 3 (r>^mzrsi ->x^X2co±^$ xi^-Mfmrn ^ti 40 
^nmz^iii$tini£X\^\ zoLfz9Stmm\s<Dm,'AiifZ 

J;fl{f . ISSim®^^ 1 9-^[SI^t^ 18a. 18 

b TXmj^M^n 1 9^l^l^i^ 18a. 18b tOif Il>^> 
^.W/2c7);^l^$'C1*^:^>?l§'^2-t5ix>l)o tzfzL. M 

i\ m^m^mni 9^[si^^ i s a. is bt<-xm 
m3 3b(7)rs(,zi3:+^tcimm3 2. 3 4{±?iffi"^„ 

[a^^«Si*4-l 9(i;. -^iftSWl 3 0l^w^r5]%'^ 
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[0 0 34 ] ^c^)~-ijx\ mi^xx/m2m'^'^m 9 
a . 1 9 b (^^mzmi^(n^mm2 1 t'^ir^^-r. m 1 to 

il^m 2 S^mS 19a. 19b LT^- 
.X*R3 3^7)«jE/j-^o*-^^-t30^'-g.^'^(C{i. 0il;ctelll 
6tC^$ix^ i-StC. mi:hXX/m2m^Mmi 9 a. 

1 9b^oitt2 3T^^;;^ti^i^3 2. 3 4imrrr 

mi4oJ;l>iB2ra>gmiifel 9a. 19bT(4mi^lg 
2 2{i^^(2<-X^=K3 3c7)^H>^^4aOi)i$il^o 

fl^);i{f ^ a v^->/::3s 1 m^Mm 1 9 a f^mmMM 1 4 
t c7)fgitisri:?i:^j:^^*4fi£$tii) h . m 1 m^mm 1 9 a 
co«B&^?2 2imA.xit 0 . ^ 1 mj^mm 

1 9 atcm^EA^m^iiT t«B#aO(::^i»ffl5^^ ^ 3co 

f^mimm^tihzti:kx^^s^\ nmi^z. 3521^1^^ 
mi 9b i^z'm^immt^tix i . 1^ 2 mj^imm 1 9 b <?d 

[00 3 5] -ecoffi. gJUifdl 7t;:iF;^ix^J:-3tc. 
g51t3J:t^|g2Ml^mSl 9 a. 1 9 b^m8iS2 2T 
T^^(I»^JM3 2 . 3 4tm^^tll^^Xh'oX 
^. mit3cJ:t'^m2Il^mffil 9 a. 19bORaTBlf* 
C0*6^WP 3 8 ti3fi-:5*^*S'&;6^«liSixntf 1 ^3 ctt/^* 
2 H^mti^ 1 9 a . 1 9bc7)0iJtt{i^^<^ix-S»C:h*^* 

x^t. Lfzi)^->x. c:^v^-:>y::8^mr^^^x-^l 

1 13 iixtf . m 1 Elfe^ffi 1 9 a^gi2[g^^® l 9 b 

i,±mm$ri^zt^^x^^. 
[0036] a±cr>x dt^z^mmm^^t^nr^^ 

j7.x-:^l IXit. .mi*$cJ:r/m21]5gSffil 9 a. 1 
9b£^1iW;0^'^/h$i'LTimit3J:t/m2Bl^mill 9 
a. 1 9 b(;:+-5^^p3m{iff4-$ii'^^h;!?^T'^ EI 
^SB 19a. 19b oit@W(^ffi/lNtcS-:>'^ IS^:>ii/::^ 

mzx^^^m^^«omjiLmmi9a. i9b*3j:t/*«r 

^mfl^ 19a. 19b ioXW^immMM 1 4 cr^^^-^h 

[ 0 0 3 7 ] c: -5 LT "fSSa^W 1 3 tcJ:b(S!fi^t3:^#=5:6N 

t. mi tsxt/m2i>m^m 1 7 a . 
1 7 b i-^ittja^tc^v^Hiitt;^q^ ^-^tih z b 
tch. zo\-^->fzmm(r>sp\±j,t. »«r^^;-^x-:^i 
1 {zmk^ixhwmm^iznthimtm 1 7 a. 17 

i:r^^^x^^i immmz-m^^mmm^mm 
mni^zmmznm^h ztifxt h . t^^h . zolx 
miisx x/m 2 17a. 17b h 

idxM. »mr^i^jrx-;? 1 1 <rm^^^z% 1 iiiaglJ 

1^1 7 ix'^w^2m^mKi 7 bc7)^g^^aii:^i;;^^[gig§ft-g) 

[0038] iU±<^J: a^rSf^mr^J^f-a-X-:^ i l(i. 
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m (HDD) izm^^7h±ri'6'^'y Y:Xy'<y5 xi^zm^ 
-XU5 6l±mmT^'1^^,X,-9 1 1 C7) uJUSlJW 1 3tC 

K5 7t^{i. mi^i. (GMR) -^^ 

[0 04 0] Zd\^^-^rz^v\^Xy-^y'5 1X'U. 

tnmiz. ras^mffi^i 9(c{ft-*&^ti-^ms(c«-:*'g'^ 

^ ^ <h ti^-V^ Zo LtzWl^^mziiirat. m^\^i L 

h y >y 9 ^mt tmiih Z t //T^ 1 . 

[004 1] ^com. m'i£cr,xd^j:mmTi:^i-y.x.-^ 
i^T. m\u^G3(^zm.-^^6m2mis^6 5izri)-^z 40 

mc0^2y«y^6 6 a. 6 6 b h SrM;i-& <, 3S 
iy y^64a. 6 4 b l^+cJOPfli^J L^'lg 2 y -y 6 6 
a. 6 6bN±c0f/!JtC(^, 35 1 i:^ J: t/'^ 2 i4*l 6 3 . 6 
5 tC4 5 ' 'Cx2&-r'2)m3ii:i«6 7 JimM?i!l-t^ ^ 

scr>mmwumm.r^^y,:t:-i$^} \ comw}-fiirzm-:>' 

^ 1 1 oiiJijgiJM 1 3t3- -ft^t^ii^lS;Si'L^M-2P^■^6 9^;: 
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[0042] ^tx-f -/^y^mtne i c7:)ffifflB^tc(i. n 

20\^Z7f;'^nhXdi^Z. y-1-(>4 G4b. 66 
a. 6 6b(fZl-:^^-:>COytyr'i^'i7 l:^^^-yh^tl 
h o ^i&gPW 1 3 (7)Sf|^firi!'r 55:i?'*;> 5 -7 - 6 8 
l{iS;0^'5|i$ix^h. Sgl y vf-6 4a. 64btC-fe 

m:'\m\±'^'OW')^ixhZ}Li^-X^ f«Mtc. 
-6 8c7).SH4STii. liS2y>yf-66a. 66b^C-lr 
V h § n-C ffllLtC*5ISTr6l # ^ :)t :7 r A* 7 1 [«I±^0 

[0043] ^cCO-hX\ m2 1 J: 9 tc. 

S&SPW 1 3 cOSii afig"r^i^^>» ^ ^ - 6 8 coaS 2 fiS*^' 
miL^tl^o>t. miy-/^6 4amx/^2y y'i-6 6 
a tl-b >y h $iX^ 7t :7 r >f A' 7 m $ -7 - 6 8 Oid ^ r 

J:t>*m2y ^y^6 6atl-fe>y h $^-1^)117 r ^ >'<7 1 [HI 

5>-6 8cO»2fiS'Cii, miy 7f-64b;Bil/m2 
y-y'f-6 6btC-by h r ^ >'n'7 llt^y-b 

S(7:)m'^T'K^Hz\^^^h't^^tl^^. ZoLXmi J y 
6 4 b ^3 J: O^'lf^ 2 y -y 6 6 b (c-t: ^y h $ il^ 7^7 r 
>' N 7 1 n±<^m:^ ^'<r>^ 0 BX 0 ii^ig? i-LT i, i 
v\ tt.hcoJ:3tc^5^-6 8coam5B^i6tcS-i#5tiS^ 

[0 044] 

mm^ t (r>m^'^h^timm^^ti ^zt t^-c ^ ^ <> tf s 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an electrostatic actuator which can produce 
a driving force as large as possible in a limited space. 

SOLUTION: A movable electrode 13 reciprocates in the prescribed direction DR 
on the basis of currents supplied to first and second fixed electrodes 19a, 
19b, betvyeen which insulating solid segments 21 are sandwiched. The solid 
segments 21 increase rigidity of the fixed electrodes 19a, 19b. When wall 
thicnesses of the electrodes 19a, 19b are reduced, sufficient rigidity is 
ensured in the electrodes 19a, 19b. Since the wall thicknesses are reduced, 
the fixed electrodes 19a, 19b can be formed as many as possible in the limited 
space. When the number of fixed electrodes 19a, 19b, facing the movable 
electrode 13 is increased, a large driving force can be applied to the movable 
electrode 13. 
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